Resuscitation with 100% O2 increases cerebral injury in hypoxemic piglets.
Perinatal asphyxia is a major cause of immediate and postponed brain injury in the newborn. We hypothesized that resuscitation with 100% O2 compared with ambient air is detrimental to the cerebral tissue. We assessed cerebral injury in newborn piglets that underwent global hypoxia and subsequent resuscitation with 21 or 100% O2 by extracellular glycerol, matrix metalloproteinase (MMP) expression levels, and oxidative stress. Extracellular glycerol was sampled by cerebral microdialysis. MMP levels were analyzed in cerebral tissue by gelatin zymography, broad matrix degrading capacity, and real-time PCR. Total endogenous antioxidant capacity was measured by the oxygen radical absorbance capacity assay. Extracellular glycerol increased 50% after resuscitation with 100% O2 compared with 21% O2. Total MMP activity was doubled in resuscitated animals at endpoint compared with baseline (p=0.018), and the MMP-2 activity was significantly increased in piglets that were resuscitated with 21% O(2) (p=0.003) and 100% O2 (p=0.001) compared with baseline. MMP-2 mRNA level was 100% increased in piglets that were resuscitated with 100% O2 as compared with 21% O2 (p < 0.05). Oxygen radical absorbance capacity values in piglets that were resuscitated with 100% O2 were considerably reduced compared with both baseline (p=0.001) and piglets that were resuscitated with 21% O2 (p=0.001). In conclusion, our data show increased MMP-2 activity at both gene and protein levels, accompanied with cerebral leakage of glycerol, presumably triggered by augmented oxidative stress. Our findings suggest that resuscitation of asphyxiated piglets with 100% O2 is detrimental to the piglet brain compared with resuscitation with 21% O2.